O)] or [Fe(acac) 2 (OTf)(THF)] (acac = acetylacetonate; OTf = trifluoromethanesulfonate; THF = tetrahydrofuran), (I), consists of one six-coordinate Fe 3+ atom in a slightly distorted octahedral environment [Fe-O bond-length range = 1.9517 (11)-2.0781 (11) Å ]. The triflate ligand was found to be disordered over two sets of sites, with a site-occupancy ratio of 0.622 (16):0.378 (16). Weak intermolecular C-HÁ Á ÁO and C-HÁ Á ÁF hydrogen-bonding interactions generate a two-dimensional supramolecular structure lying parallel to (100). This is only the second crystal structure reported of a mononuclear bis(acetylacetonato)iron(III) complex.
The mononuclear title complex, [Fe(CF 3 O 3 S)(C 5 H 7 O 2 ) 2 (C 4 H 8 O)] or [Fe(acac) 2 (OTf)(THF)] (acac = acetylacetonate; OTf = trifluoromethanesulfonate; THF = tetrahydrofuran), (I), consists of one six-coordinate Fe 3+ atom in a slightly distorted octahedral environment [Fe-O bond-length range = 1.9517 (11)-2.0781 (11) Å ]. The triflate ligand was found to be disordered over two sets of sites, with a site-occupancy ratio of 0.622 (16):0.378 (16). Weak intermolecular C-HÁ Á ÁO and C-HÁ Á ÁF hydrogen-bonding interactions generate a two-dimensional supramolecular structure lying parallel to (100). This is only the second crystal structure reported of a mononuclear bis(acetylacetonato)iron(III) complex.
Chemical context
Because of its ease-of-handling, relative stability and good solubility in most organic solvents, tris(acetylacetonato)-iron(III) [Fe(acac) 3 ] is often used as a catalyst or catalyst precursor in iron-catalysed reactions (Sherry & Fü rstner, 2008; Zettler et al., 2001) . In many applications, the loss or substitution of one or more acetylacetonate ligands from [Fe(acac) 3 ] is expected. However, the substitution of a single acetylacetonato ligand is rarely observed. Relevant examples include protonations of Fe(acac) 3 with oxalic acid (Fujino et al., 2004) and hydrochloric acid (Lindley & Smith, 1970) to form [Fe(acac) 2 ] 2 (-C 2 O 4 ) and [Fe(acac) 2 Cl], respectively. The dinuclear alkoxides, [Fe(acac) 2 (-OR)] are also known (Chiari et al., 1984; Leluk et al., 1992; Wu et al., 1972) . We now report that the addition of triflic acid to a THF solution of [Fe(acac) 3 ] results in the formation of a mononuclear bis-(acetylacetonato)iron(III) complex, [Fe(acac) 2 (OTf)(THF)], the title compound (I) whose structure is reported herein. This compound is a rare bis(acetylacetonato)iron(III) complex that has been crystallographically characterized.
Structural commentary
The molecular structure of the mononuclear complex (I) (Fig. 1) (5) to 174.9 (6) .
Supramolecular features
There are no significant supramolecular features to discuss in the extended structure of (I). There are weak C-HÁ Á ÁO and C-HÁ Á ÁF intermolecular hydrogen-bonding interactions resulting in the formation of two-dimensional layers parallel to the (100) plane (Fig. 2a,b) . A series of C methyl -HÁ Á ÁO acac , C methyl -HÁ Á ÁO triflate , C methyl -HÁ Á ÁF triflate , C THF -HÁ Á ÁO triflate , and C THF -HÁ Á ÁF triflate interactions make up the layers, the details of these interactions are presented in Table 2 . Each molecule connects to six neighboring molecules through various combinations of these interactions, Fig. 2c ,d. Imhof & Seidel, 2006) . There are six bis(acac)-bis(THF) complexes; three mononuclear (Baisch & Poli, 2008; Dö ring et al., 1992; Langer et al., 2007) , two dinuclear (Baisch & Poli, 2008; Dö ring et al., 1992) and one heterometallic tetranuclear (Dö ring et al., 2006).
Database survey

Synthesis and crystallization
Triflic acid (251 mL, 0.24 g, 1 equiv) was added to a solution of [Fe(acac) 3 ] (1 g, 2.83 mmol, 1 equiv) in dry THF (5 mL). The resulting purple-red solution was stirred at room temperature for 1 h. The reaction mixture was then concentrated under vacuum to a volume of approximately 2 mL, and 20 mL of pentane was added. A dark purple-red microcrystalline solid precipitated. The mixture was filtered through a glass-frit and the microcrystalline solid was dried under vacuum (1.25 g, 2.63 mmol, 93%). Crystals suitable for X-ray diffraction were grown by slow diffusion of pentane into a THF solution of the purple-red solid. CH analysis calculated for C 15 Hydrogen-bond geometry (Å , ). Symmetry codes:
Figure 1
A molecule plot showing the atom numbering, with 35% probability ellipsoids for non-H atoms and spheres of arbitrary size for H atoms. Only the major component of the disordered triflate ligand is shown. 
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 3 . A structural model consisting of the target molecule was developed. The triflate ion is disordered over two positions, with refined site-occupancies of 0.622 (16) and 0.378 (16). The equivalent Fe-O, O-S, S-C, and C-F distances were restrained to be similar (s.u. = 0.01 Å ). The disordered atoms were restrained to behave relatively isotropically. Similar displacement amplitudes were imposed on disordered sites overlapping by less than the sum of van der Waals radii. Methyl H atom positions were optimized by rotation about R-C bonds with idealized C-H, RÁ Á ÁH and HÁ Á ÁH distances and included as riding idealized contributors [C-H methyl = 0.98 Å with U iso = 1.5U eq (C)]. Remaining H atoms were also included as riding idealized contributors [C-H methylene = 0.99 Å and C-H aromatic = 0.95 Å , both with U iso = 1.2U eq (C)]. (Sheldrick, 2015) ; molecular graphics: SHELXTL (Sheldrick, 2008) and CrystalMaker (CrystalMaker, 1994) ; software used to prepare material for publication: XCIF (Bruker, 2013) and publCIF (Westrip, 2010) .
Bis(acetylacetonato-κ 2
O,O′)(tetrahydrofuran-κO)(trifluoromethanesulfonato-κO)iron(III)
Crystal data 
Special details
Experimental. One distinct cell was identified using APEX2 (Bruker, 2013) . Six frame series were integrated and filtered for statistical outliers using SAINT (Bruker, 2013) then corrected for absorption by integration using SAINT/SADABS (Bruker, 2013) (Sheldrick, 2008) . Systematic conditions suggested the unambiguous space group. The space group choice was confirmed by successful convergence of the full-matrix leastsquares refinement on F 2 . The final map had no significant features. A final analysis of variance between observed and calculated structure factors showed little dependence on amplitude or resolution. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (
